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graphite tube of a heated | r P. n { 
the sample to be anaiy w« ito tne 

Seduced' through a wall V*™^ 0 f 
graphite tube. On* very sm ^ are 

the order of up to aD ° u ' m of a micro- 
normally introduced by mea^i o ^ q _ 
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a disproportionately large^a or M 

and th e continuous presence w a v 
required ■ tn 
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'lading to the *^*£$* - 

be analysed are inttoduced J ^ of 

aperture m the graphite tuoe , 
Smple containers which are °Pen on a 
ends and are arranged a l sequ : ^ 
sample holding device, each sa mp 

kiner in ««^^?SSXeAito 
tion, from which the sample is mi %q ^ 

the graphite tube, Voiding device 

initial positaonm to sample ^ 
after which the s *££ pr0C edure, the 
similarly treated. With tn s P dently 
sample containers cm^™^ g and be 

simple method. 
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aperture against the ' KJ*°^ a p ^ 
means of an mtroduct on ^device 
in this Portion until i rans «r , eted . 
into the g»^ to *j3 ensures that the 

particularly convenient . ^ the 

The uM ,? 1 3S5 Sr tb? sample liquid by 
advantage of retaining u r uge of 

capillary action, but jequ ires ^ 

pressure for transferring ^ sa S ite tube . 

Sample container the g v ^ 

Inert gas from the sa me ssou heated 

gas flow required for ^ration o used 

f or this PXnrod^Sr m ovementofeach 
also be used to produce me ^ ^ ^ m . 

succMSivej^taino :m P ufee 
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r^pk holding device K«j» J- 

graphite ^^L^Kssive sample 
movement for bnngm g pipette tips 

wnU ^theSsiS?asa^ 
open at both enas : mw » r graphite 

line with the insertion J^^g^ef a 
tube, au introduction deviwint ^ & 

slider which is ; mov able up an * r in 

guide for inserting the insertion 
She sampling P 0 ^"^ S for forcing 
aperture, a sour * * Pgf^g^ into the 
oul the sample ^from the ™^ ion of the 
graphite tube in the synchronizing 

flider •^^ISdSS device, the 
th c actuation of the uw ^ and 

movement of J."® samp 
release of gas from the pressure on 
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pphite a.to m i 7e ^~r~^-7~ L 

. The sample hJ' , ^ 
formed as a turml " g device preferably 
with hoIde r s U r b m!c?o° V! ' dcd 
holder conveniemlv P ? ette «J«, each 
10 "a guide unS*?^ * '^ b,e ^ f 'S»y 
micro-pipe t t e i! 2^5 ? ntroh w hen each 

shder, it needs to be '££? b ? means of the 
force. ' 0berhe,d a ga.n S t the spring 

J le invention will n~ i_ 
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containers is under the introduction device 
and over the introduction aperture 36. Then, 
the control unit 78 actuates valve 56 to close 
the outlet 62 and open the flow therethrough 

5 so that the inert gas under pressure from the 
supply source flows through line 50 and into 
the top of the cylinder 44 to thereby urge the 
piston and rod assembly downwardly from its 
position as seen in Figure 1 to its position as 

10 seen in Figure 2. This movement causes the 
punch-like element 46 to push the micro-, 
pipette tip 30, carried in the holding member 
22, downwardly against the force of the 
spring 24 into the introduction aperture 36 of 

15 the graphite tube 34. 

At the bottom of the stroke, as seen in 
Figure 2, the inlet opening 76 is aligned with 
the port 66 and the control unit actuates the 
valve 70 so that inert gas under pressure flows 

20 down through the gas duct 72 and into the 
open top of the micro-pipette tip 30 to there- 
by force the sample 32 out of the micro- 
pipette tip and into the graphite tube cell 34 
of the atomizer 12. After discharging the 

25 sample, the control unit 78 closes the valve 70 
and closes the valve 56 with respect to the 
; supply: source and opens valve 56 with res- , 
pect to the outlet 62. This action relieves the 
pressure on the top of the piston 42 so that the 

30 spring 64 moves the piston and rod assembly 
back to its upper position. At the same time, 
the spring 24 returns the holding member 22 
to its upper position, as seen in Figure 1. 
Thereafter, the control unit 78 actuates the 

35 drive for the turntable 16 so that it rotates one 
step to position the next adjacent sample 
container under the introduction device and 
over the introduction aperture. The same 
procedure is then repeated for the next sample 

40 analysis. ■> 
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-WHAT-W-E-CLAIMJSl-^_ 

1 . A method of atomic a6sorption"spectro — 
metry in which successive samples to be 

45 analysed are introduced through an aperture 
into a graphite tube of a graphite tube cell by 
means of sample containers which are open 
at both ends and are arranged in sequence on 
a sample holding device, each sample con- 

50 tainer in succession being moved to a posi- 
tion, from which the sample is introduced into 
the graphite tube, and then returned to the 
initial position in the sample holding device 
after which the next sample container is 

55 similarly treated. 

2. A method according to claim 1 in 
which each container is moved into position 
above the insertion aperture of the graphite 
tube, is pressed into the insertion aperture 

60 against the force of a spring by means of an 
introduction device and is held in this position 
until transfer of the sample into the graphite 
tube has been completed. 

3. A method according to claim 1 or 
65 claim 2, in which each sample container is of 



capillary size and the sample is transferred into 
the graphite tube by means of a gas flow 
through the container. 

A method according to claim 3, in 
which the gas flow through each sample con- 
tainer and the inert gas flow passing through 
the graphite tube cell are derived from a 
common source. 

5. A method according to claim 2 and 
claim 4, in which each sample container is 
moved by a device by means of an inert gas 
flow derived from the same source as that 
passing through the graphite tube cell. 

6. Apparatus for carrying out a method 
according to any one of the preceding claims, 
comprising a sample holding device located 
above the graphite tube cell and capable of 
stepwise movement for bringing successive 
sample containers in the form of micro- 
pipette tips open at both ends into a sampling 
position in line with the insertion aperture of 
the graphite tube, an introduction device in 
the form of a slider which is movable up and 
down in a guide for inserting the sample con- 
tainer in the sampling position in the insertion 
aperture, a source of pressure gas for forcing 
out the sample from the. container into the 
graphite tube in the lowered position of the 
slider and a control device for synchronizing 
the actuation of the introduction device, the 
movement of the sample holding device and 
release of gas from the pressure source. 

7. Apparatus according to claim 6 hav- 
ing a common support for the sample holding 
device and the introduction device and to 100 
which the graphite tube cell is removably 
attached. - : 

8. Apparatus according to claim 6 or 
claim 7 in which the sample holding device is 
formed as a turntable provided near its edge 105 
with holders for micro-pipette tips. 

9. Apparatus according to claim 8, in 
-which_each^de^s .slidable vertically in a 

guide under spring control: _ _ 

10. Apparatus, according to any one of 110 
claims 6 to ?, in which in the lowermost 
position of the slider the micro-pipette tip is 
held in the insertion aperture of the graphite 
tube against the force of a spring. 

11. Apparatus according to claim 10 in 115 
which the slider has an internal passage and 
makes a sealing connection with a micro- 
pipette tip in the lowered position. 

12. Apparatus according to claim 11 in 
which in the lowered position of the slider an 120 
otherwise closed -valve is open and gas 
pressure for expelling the sample is applied to 
the micro-pipette tip via the internal passage. 

13. Apparatus according to claim 12, in 
which the slider and the valve are controlled 125 
to operate in synchronism. 

1 4. Apparatus according to claims 1 2 and 
13, in which the valve is connected to the same 
source of inert gas flow as that which supplies 
the graphite tube cell. 130 
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